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ABSTRAK 

Kerja praktik ini bertujuan untuk meningkatkan efisiensi dan keandalan 

operasional pembangkit listrik dengan memanfaatkan teknologi inovatif. Penelitian 

difokuskan pada pengembangan alat pengukur level fluida, resistansi fluida, dan 

kekentalan fluida untuk memastikan kualitas pelumas yang digunakan dalam 

operasi turbin uap di PT PLN Nusantara Power Services. Alat ini dirancang 

menggunakan sensor elektroda, Arduino Uno, dan modul pengolahan data untuk 

membaca serta menganalisis parameter fluida. Implementasi sistem monitoring 

fluida ini diharapkan dapat mengurangi risiko kerusakan komponen kritis seperti 

jurnal bearing pada turbin. Selain itu, kerja praktik ini juga memberikan 

pemahaman mendalam mengenai kontrol turbin dengan Woodward 505 Turbine 

Control serta penggunaan flowmeter ultrasonik dalam pengukuran aliran fluida. 

Hasil pengujian menunjukkan bahwa sistem ini mampu memberikan data yang 

akurat dan valid, mendukung peningkatan kinerja dan efisiensi operasional turbin 

uap dalam konteks pembangkit listrik tenaga uap (PLTU). 

 

Kata kunci : Pelumas turbin, kontrol turbin, Woodward 505, flowmeter ultrasonik, 

PLTU. 
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ABSTRACT 

This internship aims to enhance the efficiency and reliability of power plant 

operations by utilizing innovative technology. The research focuses on developing 

a fluid level, resistance, and viscosity measurement device to ensure the quality of 

lubricants used in the operation of steam turbines at PT PLN Nusantara Power 

Services. This device is designed using electrode sensors, Arduino Uno, and data 

processing modules to read and analyze fluid parameters. The implementation of 

this fluid monitoring system is expected to reduce the risk of critical component 

damage, such as journal bearings in turbines. Additionally, this internship provides 

an in-depth understanding of turbine control using Woodward 505 Turbine Control 

and the application of ultrasonic flowmeters in fluid flow measurement. Testing 

results indicate that this system can deliver accurate and valid data, supporting the 

improvement of performance and operational efficiency of steam turbines in the 

contex to coal-fired power plants (CFPPs). 

 

Keywords: Turbine lubricant, turbine control, Woodward 505, ultrasonic 

flowmeter, steam power plant. 

 

  



x 

DAFTAR ISI 

 

HALAMAN JUDUL ................................................................................................ i 

LEMBAR PERNYATAAN .................................................................................... ii 

LEMBAR PENGESAHAN PROGRAM STUDI .................................................. iii 

LEMBAR PENGESAHAN ................................................................................... iv 

LEMBAR PERSETUJUAN  PUBLIKASI KARYA ILMIAH .............................. v 

KATA PENGANTAR ........................................................................................... vi 

ABSTRAK ........................................................................................................... viii 

ABSTRACT ........................................................................................................... ix 

DAFTAR ISI ........................................................................................................... x 

DAFTAR GAMBAR ............................................................................................ xii 

DAFTAR TABEL ................................................................................................ xiii 

BAB I PENDAHULUAN ....................................................................................... 1 

1.1 Latar Belakang ................................................................................................. 1 

1.2 Tujuan Kerja Praktik ........................................................................................ 2 

1.3 Ruang Lingkup ................................................................................................. 3 

1.4 Metodologi Pelaksanaan .................................................................................. 3 

1.5 Sistematika Penulisan Laporan ........................................................................ 4 

BAB II  PROFIL PERUSAHAAN ......................................................................... 5 

2.1 Sejarah Perusahaan .......................................................................................... 5 

2.2 Lokasi Perusahaan ........................................................................................... 6 

2.3 Visi dan Misi .................................................................................................... 6 

2.4 Struktur Manajemen dan Kepengurusan .......................................................... 7 

2.5 Jadwal Kerja ..................................................................................................... 9 

BAB III TINJAUAN UMUM KERJA PRAKTIK ............................................... 10 

3.1 Gambaran umum perusahaan ......................................................................... 10 

3.1.1 Operation & Maintenance Services ............................................................. 10 

3.1.2 MRO Services (Maintenance, Repair, and Overhaul) ................................. 10 

3.1.3 Engineering Services ................................................................................... 10 

3.1.4 Green Energy Services ................................................................................ 11 

3.2 Uraian Kegiatan Kerja Praktik ....................................................................... 11 

3.2.1 PLC (Programmable Logic Controller) ....................................................... 12 



xi 

3.2.2 Woodward 505 Turbine Control .................................................................. 16 

3.2.3 Flowmeter Ultrasonic .................................................................................. 21 

3.3 PLTS (Pembangkit Listrik Tenaga Surya) ..................................................... 25 

BAB IV  TINJAUAN KHUSUS KERJA PRAKTIK ........................................... 28 

4.1 Perancangan Desain Alat ............................................................................... 28 

4.1.1 Desain alat ukur ........................................................................................... 29 

4.1.2 Desain Sensor Elektroda .............................................................................. 29 

4.2 Diagram Blok Alat ......................................................................................... 30 

4.3 Flowchart cara kerja alat ................................................................................ 31 

4.4 Komponen yang digunakan ........................................................................... 32 

4.4.1 Sensor Elektroda .......................................................................................... 32 

4.4.2 Analog Multiplexer ...................................................................................... 33 

4.4.3 Arduino Uno ................................................................................................ 34 

4.4.4 LCD I2C ...................................................................................................... 35 

4.5 Pengujian Alat ................................................................................................ 35 

BAB V  KESIMPULAN ....................................................................................... 38 

5.1 Kesimpulan .................................................................................................... 38 

5.2 Saran .............................................................................................................. 38 

DAFTAR PUSTAKA ........................................................................................... 39 

LAMPIRAN .......................................................................................................... 40 

 

 

 

  



xii 

DAFTAR GAMBAR  

Gambar 2. 1 PLN Nusantara Power Service ......................................................... 5 

Gambar 2. 2 Lokasi PT. PLN Nusantara Power Service ....................................... 6 

Gambar 2. 3 Struktur organisasi PLN Nusantara Power Services ........................ 7 

Gambar 3. 1 PLC Siemens S7 – 200 ................................................................... 13 

Gambar 3. 2 PLC S7 -200 yang sudah terkoneksi ke laptop ............................... 13 

Gambar 3. 3 PLC Allen-Bradley Micro 830 ....................................................... 14 

Gambar 3. 4 PLC Siemens S7-400 ...................................................................... 15 

Gambar 3. 5 Woodward 505 Turbine Control ..................................................... 16 

Gambar 3. 6 Governor hunting pada unit 1 PLTU Kendari ................................ 17 

Gambar 3. 7 Hasil tunning PID online pada DEH 505 ....................................... 18 

Gambar 3. 8 Rangkaian yang digunakan untuk simulasi .................................... 21 

Gambar 3. 9 Gambar Flowmeter Ultrasonic ....................................................... 22 

Gambar 3. 10 Sensor flowmeter ultrasonic TL-1(kanan) dan TM-1(kiri) .......... 22 

Gambar 3. 11 Cara pemasangan sensor ............................................................... 23 

Gambar 3. 12 Percobaan pengukuran pada media botol plastik ......................... 23 

Gambar 3. 13 Parameter dari pengukuran dengan media botol plastik ............... 24 

Gambar 3. 14 Hasil dari percobaan pada pompa dengan media pipa PVC ......... 25 

Gambar 3. 15 Panel Surya ................................................................................... 26 

Gambar 3. 16 Proses pemasangan inverter On-grid ............................................ 26 

Gambar 3. 17 Inverter On-Grid Canadian Solar ................................................. 27 

Gambar 4. 1 Desain alat ukur .............................................................................. 29 

Gambar 4. 2 Desain sensor elektroda .................................................................. 29 

Gambar 4. 3 Diagram blok alat ........................................................................... 30 

Gambar 4. 4 Flowchart cara kerja alat ................................................................. 31 

 

  

file:///C:/Users/Krisdana/Downloads/Laporan%20KP%20Krisparker.docx%23_Toc187968189


xiii 

DAFTAR TABEL 

Tabel 4. 1 Spesifikasi 16-Channel Analog Multiplexer ....................................... 33 

Tabel 4. 2 Spesifikasi Mikrokontroller Arduino uno ........................................... 34 

Tabel 4. 3 Daftar Pengujian Level Air ................................................................. 35 

Tabel 4. 4 Daftar pengujian Level Minyak .......................................................... 36 

Tabel 4. 5 Daftar Pengujian Resistansi Air .......................................................... 36 

Tabel 4. 6 Daftar Pengujian Resistansi Minyak ................................................... 36 

Tabel 4. 7 Daftar Pengujian Viskositas Air .......................................................... 37 

Tabel 4. 8 Daftar Pengujian Viskositas Minyak ................................................... 37 

  


